Long-term efficacy and safety outcomes of transplantation of induced pluripotent stem cell-derived neurospheres with bioabsorbable nerve conduits for peripheral nerve regeneration in mice.
The induced pluripotent stem cell (iPSc) offers great potential for cell-based therapy in regenerative medicine. We previously developed tissue-engineered bioabsorbable nerve conduits coated with iPSc-derived neurospheres for use in peripheral nerve repair. Here, we examine the long-term efficacy and safety of using nerve conduits with iPSc technology for peripheral nerve repair in mice. The nerve conduit consisted of an outer layer of a poly L-lactide mesh and an inner layer of porous sponge composed of 50% L-lactide and 50% ε-caprolactone. Secondary neurospheres were derived from mouse iPScs, resuspended and cultured within the conduit for 14 days. Conduits were implanted within surgically administered 5-mm defects in the left sciatic nerve of mice (iPSc group; n = 14). The defects in the control group (n = 13) were reconstructed using the nerve conduit alone. At 4, 8, 12, 24 and 48 weeks postsurgery, motor and sensory functional recovery in the iPSc group had improved significantly more than in the control group. At 24 and 48 weeks, histological analysis revealed axonal regeneration in the nerve conduits of both groups. However, axonal regeneration and myelination were significantly enhanced in the iPSc group. No teratomas were identified in the iPSc group at any time point. Therefore, we here demonstrate that bioabsorbable nerve conduits coated with iPSc-derived neurospheres promote enhanced regeneration of peripheral nerves and functional recovery without teratoma formation in the long term. This combination of iPSc technology and bioabsorbable nerve conduits has the potential to be a safe future tool for the treatment of peripheral nerve defects.